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ctlil'^^^" ^ enzymes in the absence of surfactants, widi the effect of increasing the wettability and absoibcncy of 
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improving the hydiDphOicity of several polyester fabrics have been studied. Four out erf the five Upases studied improve the water wiring 
and absorbent propeities of die regular polyester fabrics nuxe than alkaline hydrolysis under optimal conditions (3N NaOH at 55 'C for 
2 hours). Compared to aqueous hydrolysia, die enzyme reactions have shown to be eficctive under more moderate conditions, mdudlng 
a relatively low. concentration (0.01 g/L). a shorter reaction time (10 minutes), at an ambient temperature (25 •C). Contrary to the results 
witii alkaline hydrolysis, die impn)ived water wettability is accompanied by full strength retention. Lipase has also shown to be effective hi 
improving the wetting and absorbent propeities of sulfonated polyester and roicrodcmer polyester fabrics. 
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fl>5J7' PIX^^ i:or,a,<u, cacao, 




^i^--7 Candida chilensis 


Y.ni4i 


tl>5??* Candida geochares 




tl>=::r 'jTr^"J^f3 Candida llpolytica 


Y-2178 


■fj" ^ ;^«> ^ J, Cafidida magnoliae 


V.2a24. V-23ii, VMi5i» V-*41i. Y-7i22 


■fj-y^ip^ -^'ifZ Candida marilima 


¥•7899 


^ .'<•>' Candida aatiaantieoisU 


Y-I7090 


fjyvg* ^id's-U Candida savonica 


Y.17077 


fiFT T>U:i 5>'*? '*'«^«' gifcotyma 


yB-2ia5 


A ^ /'*tV»ia musicola 


Y-7006 


tf^T V-fil'-V^^ Piehia peteraanii 


YU-J808 








Y-7130 


Pi1!a^iOT>'7 7^'f>)>f^Sacc/uiromycoptis fibuUgera 


Y- 12677 


V4-7 T^W^f-r Chaink, purpurogitna 


U-2952 


%Wl'V<a-^ -jfJiO^lStreplomycei auzrus 


U-I6044 




U-2685 




U*1693 


n'^^X Wmry-e>X^"''^ amyloU<,nVacle»s 


U-207 




U.1827, U-185U U-33i. U-4» 






5a-l2C-)^ -f^F»lf^>X ''«>"*""«'»« acidavonms 


b-98U 


p^..^ Pseudomonas aeruginosa 


B.23, u-248. b.7i>, ■ 


•^^f^l/fX 70077^ /C ^^^^^^"^^'^^ chlororaphis 


ti-l8d9. 13.2075 


Z^-V^n j,^y^^;(^P'^^domonas Jluorescens 


B-1608, 11-1897. D-258, b-2^40. r^9l . 


^a-Pt'TX "J-^^-* Pseudomonas Jra^i ^ 


B-955 


s L'-P-TT idt^)V^7 Pseudomonas myxogc/tes 




z/J^¥VrX n^'fT^ Pseudomonas puiida 


U.U45, U.2U23» U-2174. i^-lHi, 8-1^4. b*80i; 
931, B.2079, B-8 


Sa^PeTX Tl-*J7r>j:>X''**"'''^*'"'" putrfactens 


U-9517 


/'Xfiudomoriof rcplUovcra 






U-1246 


Sa-KerX ts':^^ Pseudomonas viseosa 


B-2538 



*3:pH7. 5-Cttfi5itT»-5*<pH5. 5-Cttgf47?AVi 



( 19 ) 



4*^2 001-5020 





nrrlSS 




tf^T T-U^ Pichia aim 


Y- 11625 




Y-1513 


C^JfT jl'fVU' -P'cAio meyerae 


Y.12777 


^'/tjXi<itJ-7''>X 'Jyf^x^j^^"^^'^*""^*'^" crataegensis 


YB-192 






B-956. B.973 


7^a'J77r5'I>7. amyloUquefaciens 


B-1466. B-2613 




fi-383 


I\*y77k '^ff^'T^)^^ Bacillus magaterium 


B-938 


2^ P£')*^ X»U*'V'''!?^ aeruginosa 


B-221 


^-WX 700^7^7^ Pseudomonas chloroaphis 


B.1541, B-1632 


✓3.-p-£'?'Z 7^^* Pseudomonas fragi 


B-2316, B-73 


^X'-V'^TX ^^^^*T^yf'% ^s^^f^omonas nryxogenes 


B-2105 


>-:L^\^trX ^'Pl>7. f^^'^omo^as perolem 


B-n23 




B-I96I 


2^^!^^^ ^^ojj^p pseudomonas septica 


B-1963, B-2082 


>3-'^pCTX X^-^^yj-'J Pseudomonas siutzeri 


B-775 




pf^II*yfj>l Pl^^'7*^X ^odocQccus rhodot^traus 


B-I6S62 




B.2380 




^•5.>•J^A >|-1;TA PeniciUium citrinum 


6336 



«aiit«D — U— (Lowry) COOMASSIE (SSiSS) Bl 

Stt. J90. 0 0 0 1 g/L~*?l5. Og/LOieHl^»CT'5^l4:**1f#-5.:*: 
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ffl-rs*<. Jl®?gai«-ce9^LTti-&J:3;teUA — HfSe, »*U<tt»2 0*C 
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-sstmm 

it^mMit, a ^ U - F ® U >® :^ h U A (Fisher scientific) S t> 
T, :ifeT«iEACS*^U — HT»oit. 7K«5«ffJfCtt. Mill! pore Mill-Q Water 

System* L . SJSiHStt, iS'-fyT©^ ( + ) - 3>X5'>^> (-) 
5^7n>n-hS.a£:/n-:f#^OOmegaffla[^ifllg (model CN7600) 

«E®®ii[Tlca:J&Tffll/i-5 1'f>5'ItgO^«Sffl|jtfc, ±« 
■e-S! (top loading) ffi j« A - :h > h (Barnant) S tJ- T (E it b . .ffl S fc 

T. (Dmm ^'$imL . mm<r>m<t^Ayf (.%) tUT^mufc. 

[(W. - W,) 



AWt(%) 



100 ... ^ 1 



O fr 32. * S: (count) iJl«-tt, ASTM}£1 9 1 OiCtoTfflljeUit. 
(^5^;i/1122TM)*fflliTai)£ 



Lit (ASTMffi2256) . ^H-20*®ig**, 7. 5 c m <D m .^J^M ^ ^ 
m 0 Omm/m i nWt^-f^jiBITilBjeUfc. *0|SSaEtt, *S^;Q:< it) 

Minol ta^J-3tt5tffith (^x;i'CM-2 0 0 2) *ffi^»T, fiJi^K^KOe 
$%£L/^. Commission International de I'Eclairage (C I E) Ifi^tkL 'k. 
L'a'b'fe^PBlfi*, 1 0' Ogqi©:t:^tf-yt-Aai-e. C I E s t an 
dard i I 1 umi nan tD (6500KS3t) €fflV»T**fc. L'fi 



... (24) 1*«2 0 0 1 -5 0 2 0 

&\tm^^^, ^m,n(ofRm^nttmm<D^\t. <o mm <d ^ > y a iz m Aj 5 m 
m i)^ ^ ^ fz 5 m <D m ^ m. <D ^ m m-!; ?> o 

mm<r>n<.mmM (ca) ^iinYt^mi^vrcmmti (fw) <^w-mvrco 
stmA^m^r ^mmtaum^mit, nr -5 . Hsieh. y-l.^, lextije 

Research Journal) 62^(11^). 677~685H(1992 ¥). * 85 
teft i © W ^ ® a«6 ;S: o T -5 a S& *> « & $ tl T « . HsIeh.Y.L., Textil 

e Research Journal. 6 5#(5^) . 2 9 9~3 0 7M (1 9 9 5 ^) , ^3. 

. c ti i^mxm^ ^ ^ \zmm-r ^ . ^©aj^gett. rg, c a h n n^mm^ 

fit. Or i e loIjS»h7>XU — 3^ 6 6 1 7) T?'f>i'7x — XSn 

fc^ — — T'f^n^hn — 5 (^xJP 1800 8 ) . Kei thleygSiW 

>>'lifii5-T;i/5";)^ — ^S' 7 5) , *5,fcz;^ABB Goe r z 7. h U y 

(^5*;i'SEi2 0) ±lBh^>xu — iJ'-=i>hn — ^tt, s 

a^sr, iii^#iii^©TssT^»^-ar-i) :l ii \z ^ -D X . mmm t ^ orvfrzm<^ 

*(r = 7 2. 6i^-1'>/cm)*J:t/'\4'U-7'*>(r = 2 6. 7 ^-i y / 

cm) 4'T2i5i-r^iKttTfijPi**aa3euT, «4&ttipn;:jfc#-r'5*«)»ft6ft*iiii 

tt. TI5SE:t^-rJ;5fc. MlfiJ^ (advancing) ©Jt^tt^SiiiJtt (B.,) t. 
»J#SnTt^S«E*j£©^«S (B.,) <r>m-Qtb^it, 

F.= (B.,-B.,)-g -^^2 

F,= prnCos© — iC3 

iC*, Ti.ttSieSEOSS^^Tfet), ptt««lK|Efo^U;< — (perimeter 
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- 3^ ^ ^ ^ A > <D mm ti (F»...) *^e»mbfc 

F. 



P = 



^4 



CDriv<i:p{rJ;oT. ^ <D C A \t tK. <D mm tl (F.) *^e*J6SC<t*<-C 



# -5 



e 



^ 5 



Sii[«{<E«Jt (C) (C.) WfflS. '\ ^ tJ- 5* * > t * n 

l/g) Si:lBKoSfiCJ:-DTiE^^kL/it. 



c = 



B. 



FT, 



6 



s j? w -e ^ « , 



c = 
' Pr 1-* 



c . = ( W. - W, ) / 



8 
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'1 • . 

(Nisshinbo California Incorporated) t: & ^ V fc o <0 tS. $i \t , # . 

ej»fL/Tl 0 cmx 1 4 cm<D:k^^\zm^i3.<l^it. Jl©^jiO«i4&it©aa 

mm it. 6 5%OSagT7 0'CT3~4BMI£«bfc. 

^ M 9J 1 

ft fii * *j es: # $ tl . 

* « i» «4fe©Sfitt, ¥1^1 3. 8mg/cm'Ta&»), 3 2 0 Aim 

T*o&. ^©M#)«. iiii!(5!:^ri6]l-1'>^^;fet) 6 92fc:03i^!*5J:tJCi»i«i5!ari«iJl-1' 
>5^afc0 6 7*O**-&*LT0»fc. -ewsfefflSfflMifett. *CA 
tt93. 9' (±3. 3')T»ofc.-€-©ltt«ltt, L'ffi[*t85. IWjSliJIfi 
T? * ^ . 

10 0'CW4%©NaOH^a£-e«iltL,J*:lC-r 

*U»i»C«. 0. 4 : 1 (L/g) ©M:^i^it*fiBfflL/5:. ClONaOHC 
iafflStt, 2L®lraf^ffl-7>h;i.4'Tln3l»*ti«2L©^rh;u4»Trffofc. ffl 
a*frtK»ig**^4C^T. 

*4 :i««li:*0#tt{C?*-r-57;i'*'JSa©3ail 
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(%) 


Otm) 




(L«) 


1 ^ J 

(/tL/mg) 


(N/tex) 








0.0 


320 
(9) 


«8.8 
(1.6) 


67.2 
(0.8) 


85. 1 

(O.l) 


1.84 

(0.07) 


9.7 

(1.1) 


\ hr 


-ll.O 


450 
(28) 


74.2 
(0.8) 


73.2 
0.1) 


86.9 
(0.2) 


2.72 
<0.0S) 


sis 

<P.5) 




•IZ.3 


424 
(12) 


73.6 
(P.9) 


72.0 
(0.0) 


87.4 
(0.3) 


2.72 
(0.08) 


8.9 
(0.9) 



10 0*C©4%7kSS<b:>-hU'?A®JK-Cl«fra)fili«TSi:, *^;^OIl 

fc. iatiosistttt, wjiisfcitjT&ii^nfc. TK^ftfe^i (4 3. i* > t«* 

14 (2. 8 7tfL/mg) #ittC5S:»^nfc. •a*t«<;a:o, 

mmm 2 

S»?S(C=t^MSC, 0. 33: 1 (L/g) ©JKr^i^Jt^SfflLfc. 

tt. m <o m m n ^ iz M \^ T ^ ^ tz \t ± < ^ 3^ fs. a-^ -D tz . pHd*i 0. 5 
(D^mi- h V '!? Ammm^ p Hi^ 5 . 0 <d v > m i- h 0 a & m m iz ^ x 
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■ • 



g5 :i®(Cpt*-r^^«?Kro^>i^ 







(95) 


(fin) 




CL) 


n 


(/iL/mg) 


(N/tex) 




^^^^ 


NaPhos 
pHS.O 


50 


-5.7 


467 
(20) 


72.2 
(0.4) 


71.2 
(0.8) 


86.7 
(0.2) 


88.7 
(10.9) 


0.72 
(0.73) 


8.5 
(1.0) 


NaPhos 
pH8.S 


25 


-4,6 


4S4 
(37) 


72.2 
(0.4) 


71.2 
(0.8) 


86.2 
(0.1) 


83.0 
(1.7) 


O.Bl 
(0.02) 


8.8 
(1.0) 


NaCarb 
pH 10.5 


45 


-O.l 


427 
(29) 


71.6 
(0.5) 


72.0 
(0.0) 


86.S 
(0.1) 


93.9 
(1.1) 


0.06 
(0.03) 


7-3 
(1.1) 



NaPhos = 'J>'g?:^-hU':7i», NaCarb=iK®^hU»:'A 

m^m 3 
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• 'J « 

^ ^ tt 4 m <D m rj. ^ m ^ -(^ mm fc , mm^mmhftm, mmmit^is^itL 

if (Genencor I n t e r na t i ona 1 , S * U 7 * n 7 iJ- X iJ- > 7 7 > -> X zi 
30)T?*^-r?«*tt«ttto. i5Mi/mg(±o. io)T*-3fc. c:<o«J4& 

«, giisifi (L' = 8 5. 1) Ta&ofc. gafaijtt. ti-rnt)#iffiT, lai^cDfe 
o?«ft:fej;t;«ai^©iRaisii;»c$-B-s*t. ^ m M m <D 7i<. mm ^ ^ ^ ^ yK. ^ \z m 

fHif ^ ^ it :s it ft , m^<r>mm<D^ss}^t:msT^rzisb. «-fiass*#=£:s:;iT 

OS«?KSrfflV»rc («6) . (Aspergillu 
s niger) & ^ <D t <D X $> K) , ■fe;P7--feftthU3x;p-ra3fe®t)O-e»0. :/ 

^ =^ ><r> ^ ^ -f) T^O, U/t — -ifttv/i— K^:^;^^>H>'± <P s eudomooa 
s mendocina) S 5l5 © w "C $> o ;t . 

g«SE<DpHJCJ;oTTfEH4{k^nfc. ^(^i^i^jM"^. X Z >h 'rt U \y 

fc (International Clinical Cenlr i f uge) . ^m.A(.m iZ ^ 2 ^ m <D -T T € \Z 
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«6 : SsSlSfBOT^fr 



m Ik 


PH 












5.0 


50 




100 mM 
NaPhos. 


10 mM 
NaPhos. (8.0) 




5.0 


SO 


s.o 


100 mM 
NaPhos. 


10 mM 
NaPhos. (8.0) 




lO.S 


45 


0.5 


50 mM 
NaCarb 


10 mM 
NaPhos. (5,0) 




B.5 


25 


0.6 


100 mM 


10 mM 



' ^9 '^•t-M.n.. *a!i s s © -fe ;i/ 7 - -tf * w L. T t/i -5 . 

®^ fT *^ o . 

. PI ^ @i t tr . d n. X T--tfTj!as^n;fci^^^«, ■ff7Ki4flt*^*b< 
«7 :*Slc3[*-r-5'J/'«--tf<i::/P5^7-1f©36!im 
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(S/L) 


(*) 


/I ^ 

(/im) 




90 7^ 
CL) 


o 


(tex) 


OiL/mg) 


(N/lex) 






(0.12) 


-4.7 


495 
(27) 


72. o 
(0.4) 


lu.o 
(0.5) 


86.0 
(0.3) 


88.7 
(1.3) 


18.3 
(0.1) 


0.88 
(0.0) 


9.5 
(M) 


(0.60) 


•6.0 


458 
(41) 


72.0 
(0.9) 


71.6 
(0.7) 


86.1 
(0.1) 


84.8 
(2.8) 


18.8 
(0.1) 


0.95 
(O.M) 


9,1 
(1.6) 




•«.4 


422 
(23) 


71.8 
(0.4) 


71.0 
(0.7) 


86.4 
(0.2) 


89.0 
(1^) 


18.7 
(O.I) 


1.11 

(0,09) 


8.1 

(1.0) 



m 8 :m\zmt^^i7^-r-iiii±)l'y — ii<n^M 





0«in) 
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(N/KX) 








477 
(37) 


72.4 
(0.5) 


72.0 
(0.0) 


86.0 
(0.3) 


6.6 
a. 2) 
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(33) 


71.8 

(0.4) 


71.6 

(0.9) 


87.2 
(O.I) 


6.4 
(1.2) 




450 
(25) 


71.6 
(0.5) 


72.0 
P.0) 


86.3 
(0.2) 


5.8 
(1.2) 
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(tex) 
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UX7.5^;Ult. XJl/^XkPET (SPETv y5'D>64) .t^-fe-yh^tlfc 
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¥) . cin^Ji^uxxx-jn^i^tt, -r-^T^iiJowjgofe^Tfetsfc. ±iBPE 
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